Functional activity of raphe neurons transplanted to the hippocampus and caudate-putamen. An immunohistochemical and neurochemical analysis in adult and aged rats.
Adult (3-month-old) and aged (28-month-old) rats that had been pretreated with 5,7-DHT in both lateral ventricles received grafts of cell suspensions taken from the RR or MR regions taken from the embryonic stages E12-21. These cell suspensions were implanted unilaterally into the rostral part of the hippocampus or the caudate-putamen for immunohistochemical and neurochemical studies. MR and RR cell suspensions have the potency to regenerate serotonergic fibers in the previously denervated adult and aged hippocampus and caudate-putamen. The RR cell suspension, however, also showed outgrowth of other transmitter-specific neuronal systems, specifically noradrenaline and substance P. To evaluate the functional activity of the serotonergic reinnervation, we have combined immunohistochemistry and neurotransmitter release studies on adjacent hippocampus slices of adult rats. Results showed that after a survival time of 10 weeks, the serotonergic innervation of the hippocampus was greatly restored and, moreover, that the K+-induced Ca2+-dependent release of 5-HT amounted to about 80% of normal values. There appeared to be a striking similarity between the immunohistochemical and neurochemical data regarding the increase in the number of newly formed serotonergic fibers, the increase of the release of radiolabeled 5-HT, and the extent of the outgrowth in the hippocampus.